Comparisons of time series of alcohol consumption with mortality trends have a tradition going back to the first third of the 20th century 1. The approach has found a greater diffusion only with the work of Ledermann 2. Time series have considerable value in the field of alcohol research, not only for determining mortality trends, but also for testing the influence of accessibility, or the impact of legislation and taxation of alcohol on per capita consumption 3-6.
Time-series analysis in the alcohol field is fundamentally limited in that, in general, sales data are the only readily available source of data for assessing per capita consumption. In Switzerland as in other countries sales data are collected at the aggregate level and do not permit sex-specific analysis. Male and female consumption trends are generally assumed, therefore, to have followed a parallel course. Culturally and historically this is unlikely, for alcohol consumption has its roots deep in cultural meanings and social norms. Drinking norms, however, for both sexes have not been, and are not, the same 7,s. In traditional societies women are largely forbidden the "negative liberties" of risking poor health by using stimulants 9. Greater equality of rights has brought a certain assimilation of roles and recreational activities of men and women, which is evident also in the use of alcohol and tobacco. At the beginning of the 20th century, Switzerland had the highest consumption (about 22 litres) of pure ethanol per year for the population aged over 15 years of any country except France 10. The present study has been designed to try to disaggregate by sex the longstanding data series on per capita alcohol consumption using mortality data on liver cirrhosis since 1900. For validation more detailed data could be obtained from cross-sectional surveys of the general population carried out since 1975.
Data and methods

Per capita alcohol consumption
The Swiss Alcohol Board (SAB) issues annual statistics on per capita ili ii! !!~!i! i :i 84 il ii~i!i: ii!~!~! ii 84 il;i! i:: ~i:;i i~ 2 iii :: ~ !!: !!! ::::iii 84 consumption of alcoholic beverages in Switzerlandlk These are based on statistics of production and sales of alcoholic beverages as well as on variations in the stocks of wine-merchants. The data series goes back to 1880 and differentiates between four types of beverage (beer, wine, cider and spirits); before 1960, five-year averages were used. For better comparison with survey data, we refer the consumption data to the population aged over 15 years~L As sales statistics, the SAB data contain no figures on the alcohol consumption of men or women. However, given the genderspecific consumption pattern, viz. the female preference for wine 13 beverage-specific data obtained from sales statistics may be helpful for sex-specific disaggregation of total per capita consumption.
Surveys
The A) Disaggregation based on mean total consumption B) Disaggregation based on mean consumption after adjustment for beverage-specific under-coverage C) Disaggregation based on mean consumption in different consumption categories: abstinent; < 20 g! day; 20-59 g/day; 60-79 g/day; and 80 g/day and more.
As in other countries 21, the projection of consumption quantities from survey data covers only partially the total alcohol consumption estimated from sales data. A projection to the level of per capita figures of sales statistics requires some fairly rigid assumptions. Applying the sex ratio of survey data to the sales figures (method A) is equivalent, for example, to the weighting of survey data with a constant for all survey respondents, namely the inverse of the coverage rate. This method depends on two underlying assumptions: that men and women underreported their consumption in the same way; and that underreporting increases linearly with reported consumption. Men and women differ, however, in beverage-specific drinking patterns: beer, for instance, appears to be a men's drink 13. Also, beveragespecific coverage rates differ considerably (see below). For these reasons, we considered not only an
Soz.-Prevent vmed 1:999; 44:21 t -221 adjustment for undercoverage proportional to reported overall consumption, but also a variant that uses beverage-specific coverage rates (method B).
As a third method, the percentages of drinkers in different consumption categories (abstinent, < 20 g/ day, 20-59 g/day, 60-79 g/day and > 80 g/day) was used (method C). Its advantage may be that percentages of drinkers in different categories can be estimated more reliably than average consumption per category, especially in those surveys with low Ns in the highest consumption category. However, method C has the disadvantage that it does not determine which value of consumption should be applied for individuals in each category. The use of category midpoints leads to significant biases, due to the skewed distribution of alcohol consumption 22. In addition, the skewness to the left is more pronounced for female than for male consumption (for illustration see data of the 1992/93 SHS - Table  1 ). On the average, for the category of 20-59 g/day, men and women consumed not the theoretical midpoint of 40 g/day, but 33.5 g/day (men) and 31.1 g/day (women). The use of category-midpoints would consistently overestimate consumption, especially among women. Regrettably, means per category
were not published for the earlier SIPA surveys. The means of the sex-specific categories in the Swiss Health Survey (Table i) were therefore applied to all surveys.
Results
Male/female ratio of alcohol consumption 1975-1992/93
Given the inconsistencies in the published survey results, we decided to recalculate the mean total consumption of pure ethanol from the quantities of beverage ( to 2.81 (1992/93). In this calculation it was assumed that undercoverage of total sales data compared with survey data was proportional for both sexes (see section "Data and Methods", method A). As for total volume, the assumption of proportionality can be met for each beverage. Because coverage rates for beer, the "male beverage", are higher than for wine and especially for spirits (Table 3) , this estimation (method B) resulted in a higher proportion of aggregated female consumption, and therefore lower sex ratios (Table 4 ).
Method C -based on consumption categories -gave the male/female ratio of estimated per capita consumption as 3.38 (1975) Table 5 ).
Projections of per capita consumption based on liver cirrhosis mortality
All survey-based estimations suggest that the male/female ratio of per capita alcohol consumption was lower in 1992/93 than in 1975. This is largely consistent with the trends of liver cirrhosis mortality ( Fig. 1 and Table 6 ). Given the similarity of the male/ female ratios, it seemed not inappropriate to use liver cirrhosis mortality for disaggregating sales data by sex for the whole 20th century ( Figure 2 ). Apart from a short interruption during the 1920 s, consumption fell continuously by more than half from the beginning of the century until the early '40s. Table 4 ) method C." projection based on the proportions of five consumption categories (see Table 5 ). 
Figure 1. Male/female ratio of alcohol consumption and fiver cirrhosis
Discussion
The main findings of this paper were that male and female alcohol consumption trends should not be assumed to be parallel and that the proportions for males and females can be estimated satisfactorily using liver cirrhosis mortality data. In Switzerland, the low consumption during World War II and the evident increase until the beginning of the '60s seem to have resulted above all from the variations in consumption of beer by men. The decrease in total alcohol consumption observed since the '70s is also most probably due only to men; there is no indication of a decreasing consumption by women. It can be strongly assumed, therefore, that the women's share of the diminishing "'alcohol pie" has increased. Given the changes over the past 25 years in the perception and interpretation of gender roles, it is understandable that female consumption patterns become increasingly similar to those of males. This is corroborated by the fact that the smallest differences between sexspecific drinking patterns occur at younger ages and in higher social classes 13, i.e. two peer groups. Similarly, in the last 25 years the risk of dying from liver cirrhosis has not decreased for women aged under 65 years, whereas for men of the same age group it has fallen by about 40%. More and more, alcohol-related mortality in females is a feature of richer, urban areas 2~. Obviously, drinking patterns may function as a symbol of cultural competence 24 and therefore of female emancipation. It is not only in Switzerland that consumption has decreased significantly only among males: analogous trends have been described in the Netherlands, Norway and Denmark25-27. Only few countries have information on the male/female ratio of per capita alcohol consumption, e.g. Sweden or the Netherlands 2s,28. er year and popu "data and metho method A: for I -~ rates (the first Table 3 ).
2o. , 201:3 Table 7 . Estimated per capita consumption by sex and year (1975, 1981, 1987 and 1992/93 ) (in fitres of pure ethanol).
The figures for these countries are lower than our estimates for Switzerland but mirror to practically the same extent the national male/ female ratios of liver cirrhosis mortality 29. The fact that the sex ratios of cirrhosis mortality usually are somewhat lower than those of alcohol consumption may be explained by a higher cirrhosis risk for women than for men, given the same consumption level 10,30.
In Switzerland the sex-specific disaggregation of per capita alcohol consumption on the basis of cirrhosis mortality data is so similar to that based on data from the surveys conducted from 1975 to 1993 that it can be considered valid. All three disaggregation methods based on survey data suggest a decrease in the sex ratio of alcohol consumption between 1975 and 1992/93. The partial trends in this time span, however, are far from being uniform. With method C the sex ratio decreased almost linearly for about 20% since 1981, which approximately parallels the decrease in the liver cirrhosis ratio. But the 1975 ratio, being lower than the 1981 ratio, did not correspond to cirrhosis trends. A finding difficult to explain in the trends indicated by methods A and B (Fig. 1) is the clear decrease in the male/female sex ratio between the 1975 and 1981 surveys compared with its later relative stability. The sex ratio is very sensitive to variations in the coverage rates of spirits and of wine, the beverage with the highest proportion of the total consumption.
From the methodological and theoretical point of view the use of liver cirrhosis mortality data as well as of repeated surveys raises particular problems.
Why, for example, should the relatively rare deaths from liver cirrhosis, which usually occur only after long-lasting heavy consumption (it takes 15 to 20 years of heavy alcohol consumption before there is clinical evidence of liver cirrhosis), permit conclusions to be drawn about the cross-sectional average consumption of a population in which close to 9 out of 10 persons consume alcohol 13. First, at the population level liver cirrhosis mortality proved to respond almost immediately to variations in average consumption 8,31,32. Not only in Switzerland, the period Table 7 and text). SAB: Swiss Alcohol Board. of "alcohol penury" during World War II saw a clearly decreasing trend in mortality from liver cirrhosis. An ecological study covering several European countries modelled possible time lags from 0 to 9 years between the trends of alcohol consumption and those of mortality from cirrhosis: for Switzerland, for males as well as females, the best fit was a model with no time lag 33. Second, ecological studies have shown again and again that the mean consumption of a population co-varies with the proportion of heaviest consumers 34-36. In a cross-sectional ecological study the proportion of heavy drinkers correlated even then with per capita consumption when the proportion of total intake by these heavy drinkers was excluded from the calculations 37. Our disaggregation of per capita consumption based on cirrhosis mortality data has been mainly validated with survey results being on their part of limited reliability and validity. There exists a large body of research on the problem of underreporting. A more recent view of the problem is that probably heavy drinkers who deny or hide their consumption contribute less to the underestimation than occasional drinkers, who underestimate their actual consumption when asked about a "typical drinking occasion"2~,ss. In general, the assumption of linear underreporting is not less valid than any other assumption, such as exponential increase in underreporting with increasing consumption 39, 40. The aggregated consumption from cross-sectional surveys usually covers only 40-60% of sales data and is, therefore, open to criticism. This undercoverage has been ascribed in the literature to various reasons: one is that the heaviest drinkers usually have higher nonresponse rates2~,4L The evidence often does not support this assumption, however 42-44. The indications are, therefore, that there exist more likely reasons for differences in coverage rates, and these have to do with methods of data collection (e.g. face-to-face, telephone or selfadministered questionnaire 45, 46) and with the method of measurement of mean alcohol consumption 47. Others have already called into question the quality and completeness of data and consequently also the comparability of the SIPA surveys 14,48. The revisions undertaken in the present study can be seen as only an attempt to approximate a reality that may be hidden forever because the original records are not available. The cal-culations are based on relatively rigid assumptions, which, moreover, were held constant over the period [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] . Especially open to criticism are the assumptions of linear underreporting and of identical under-reporting for both sexes (consumption constant); underreporting may be higher for women than for men 49 . Nevertheless, given all those uncertainties, limitations and qualifications, the high concordance of the results from all applied methods of disaggregating consumption by sex is encouraging and has implications for alcohol prevention. On the average, Swiss men still drink two and a half times as much as women, but female drinking should not thereby be overlooked. Females are known to have lower tolerance for alcohol than males, which is why the limits of low-risk consumption for women have been set at a much lower level 5~ The patterns of alcoholrelated mortality in women (urban/ rural-gradient and relatively unfavourable trends for younger women), as well as the tendency of male and female consumption patterns to converge, pose a challenge to future prevention programmes, with the need to focus on gender roles and the prevention of female alcohol misuse. 
Zusammenfassung
